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0 A magnetic head drum (1) of a helical-scan type 
for video data recording and reading apparatus com- 
prises upper and lower stationary drums (10. 30) 
securely mounted on a spindle (11), an intermediate 
member (20, 20') rotatably supported on the spindle 
(11) between the drums (10, 30), and a motor for 
rotating the intermediate member (20, 20'). The mo- 
tor comprises a rotor (41) secured to the intermedi- 
ate member (20, 20'), a stator (45) secured to the 
upper drum (30), and a back yoke (43) connected 
with the rotor (41) through a back yoke retainer (47) 
such that the stator (45) Is Interposed between the 
rotor (41) and the back yoke (43). This arrangement 
of the magnetic head drum contributes to effective 
damping of an electromagnetic noise of the motor 
caused due to vibration of the stator (45) and back 
yoke (43). 
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BACKGROUND OF THE INVENTION 

The present Invention relates to a magnetic 
head drum of a herical-scan type for magnetically 
recording and reading video data on a magnetic 
tape. 

Such a magnetic head drum known in the art 
comprises a stationary spindle, a stationary drum 
secured to the spindle, a rotary drum rotatably 
supported on the spindle by bearings, and a motor 
for rotating the rotary drum. The stationary drum 
has a cylindrical side wall formed on its outer 
circumferential face with a herical guide shoulder 
for herically guiding a magnetic tape thereon. The 
rotary drum also has a cylindrical side wall which is 
disposed in circumferentially aligned relationship 
with the stationary drum and provided at Its outer 
periphery with a magnetic head for recording and 
reading video signals on the magnetic tape. At an 
Inner circumferential face of the cylindrical side 
wall of the rotary drum is provided a damping yoke 
made of a laminated plate Including steel films and 
a resin layer interposed therebetween. The motor 
comprises a rotor secured to the rotary drum and a 
stator secured to the spindle being remote at a 
predetermined distance from the rotor. The station- 
ary drum also is provided with a transformer for the 
stator which is arranged so as to be opposed to a 
transformer for the rotor disposed on the rotor side. 
Further, the stator is provided, at its circumferential 
edge, with a cylindrical damper In order to restrain 
vibration of the stator upon rotation of the rotary 
drum. The vibration causes a noise, viz, electro- 
magnetic noise of the motor. 

However, upon rotation of the rotary drum, 
neither the damping yoke nor the stator with the 
damper is effectively released from the vibration. 
As a result, the electromagnetic noise is still gen- 
erated. 

There is a great demand for a magnetic head 
drum rotatable at high speed without generating 
the electromagnetic noise and suitable for appara- 
tus such as a digital video tape recorder. 

SUMMARY OF THE INVENTION 

A principal object of the present invention is to 
provide a magnetic head drum of a damping struc- 
ture for damping an electromagnetic noise gen- 
erated upon rotation of the magnetic head drum. 

Accordingly, the present invention provides a 
magnetic head drum for video data recording and 
reading apparatus, comprising: 

a lower drum having a central bore into which 
a spindle is securely fitted, 

an upper drum securely mounted on the spin- 
dle. 

an Intermediate member rotatably supported 



on the spindle between the lower drum and the 
upper drum, 

a magnetic head mounted on an outer periph- 
ery of the intermediate member, and 

5 a motor for rotating the intermediate member 

around the spindle. The motor has a stator se- 
curely mounted on the upper drum, a rotor se- 
curely mounted on the intermediate member, and a 
back yoke connected with the rotor through a back 

10 yoke retainer disposed on the rotor. The stator is 
interposed between the rotor and the back yoke. 

BRIEF DESCRIPTION OF THE DRAWINGS 

75 Rg. 1 is a sectional view of a magnetic head 
drum of a first embodiment according to the 
present invention. 

Rg. 2 is a graph showing a relationship between 
electromagnetic noise and r.p.m. (revolutions 
20 per minute) of a motor used in the magnetic 
head drum, and 

Rg. 3 is a sectional view of a magnetic head 
drum of a second embodiment according to the 
present invention. 

25 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENT 

Referring now to Rg. 1, a magnetic head drum 

30 1 according to the present invention comprises a 
stationary spindle 11, cylindrical lower and upper 
stationary drums 10 and 30 and a cylindrical inter- 
mediate member 20 interposed between the sta- 
tionary drums 10 and 30. 

35 The lower stationary drum 10 has a disk-like 
bottom wall 10a and a cylindrical side wall uprightly 
extending from an outer periphery of the bottom 
wall 10a along the stationary spindle 11. The bot- 
tom wall has a cylindrical central opening 10b into 

40 which the stationary spindle 1 1 is press-fitted. The 
cylindrical side wall has on an outer circumferential 
face lOd thereof a herical guide shoulder 10c for 
herically guiding a magnetic tape (not shown) 
thereon. A pair of annular ball bearings 22, 22 are 

45 mounted on the stationary spindle 11 in spaced 
relationship with each other. A coil spring 29 Is 
mounted on a mid-portion lib between the ball 
bearings 22, 22, in order to prevent the ball bear- 
ings 22. 22 from dislocating on the stationary spin- 

50 die 1 1 . A flanged sleeve 23 is secured on the ball 
bearings 22, 22 so that the sleeve 23 is rotatably 
disposed on the stationary spindle 11 through the 
ball bearings 22. 22. 

The intermediate member 20 Is of a thickened 

55 disk shape and has a central opening 20c concen- 
trically formed with the central opening 10b of the 
lower stationary drum 10. The sleeve 23 rotatably 
disposed on the stationary spindle 11 Is inserted 
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into the central opening 20c of the intermediate 
member 20 such that the intermediate member 20 
is also rotatably supported on the mid-portion 11b 
of the stationary spindle 11. The intermediate 
member 20 has a lower face on which a magnetic 
head-mounting base 25 is fastened by a bolt 24. 
The base 25 Is provided with a magnetic head 21 
by such a conventional manner as soldering. The 
lower face of the intermediate member 20 is 
formed with a recess 20b in which the magnetic 
head 21 is received. The intermediate member 20 
has a through-hole vertically extending to the re- 
cess 20b, into which a screw 26 is fitted. By 
tightening or untightening the screw 26, a vertical 
position of the base 25 Is adjustable relative to the 
lower face of the Intermediate member 20. The 
intermediate member 20 may be of a thin disk 
shape. 

The upper stationary drum 30 has a disk-like 
top wall provided with a central protrudent portion 
30a extending outwardly from the top wall along 
the stationary spindle 11, and a cylindrical side wall 
extending downwardly from an outer periphery of 
the top wall in an opposite direction of the prot- 
rudent portion 30a. The top wall has a recess 30c 
formed concentrically with the central opening 20c 
of the intermediate member 20. The protrudent 
portion 30a has a central opening 30b formed 
concentrically with the recess 30c of the top wall. 
One end 11c of the stationary spindle 11 is press- 
fitted into the central opening 30b until a top end 
face of an annular collar 14 mounted on the station- 
ary spindle 1 1 abuts against a bottom end face 30f 
of the recess 30c. The upper stationary drum 30 is 
secured to the collar 14 by screwing a bolt 31 into 
holes 30g and 14a formed on the protrudent por- 
tion 30a and collar 14, respectively. Thus, the collar 
14 provides a means for securing the upper sta- 
tionary drum 30 to the end 11c of the stationary 
spindle 11 with high accuracy. The collar 14 may 
be integrally formed with the stationary spindle 1 1 . 

Upon assembly, an outer circumferential face 
30d of the cylindrical side wall of the upper station- 
ary drum 30 is flush with outer circumferential 
faces 20a and lOd of the intermediate member 20 
and lower stationary drum 10. As a result, disloca- 
tion at the outer circumferential face 30d with re- 
spect to the outer circumferential faces lOd and 
20a is restrained within a narrow range below 1 
micron meter. The magnetic tape is helically guid- 
ed while being contacted with the respective outer 
circumferential faces lOd. 20a and 30d. 

The magnetic head drum 1 further comprises a 
motor 40 for rotating the intermediate member 20, 
which includes a flanged annular disk-like rotor 41 
and an annular disk-like stator 45. The rotor 41 is 
secured on an upper face of the intermediate 
member 20 by a bolt 44 and provided with an 



annular magnet 42 fixed on an upper face thereof 
in such a manner that an outer periphery of the 
magnet abuts against the flanged portion of the 
rotor 41 . A back yoke retainer 47 made of a damp- 

5 ing material such as polyester elastomer, rubber or 
the like is disposed on an inner periphery of the 
upper face of the rotor 41 while being securely 
fitted onto an upper end of the sleeve 23. A back 
yoke 43 is supported on a top end face of the back 

10 yoke retainer 47 such that a lower face of the back 
yoke 43 is opposed to an upper face of the stator 
45. Accordingly, the back yoke 43 rotates together 
with the rotor 41. The back yoke 43 is made of a 
laminated plate including steel films and a resin 

75 layer interposed therebetween and serves for 
damping vibration caused due to the rotation, in 
cooperation with the back yoke retainer 47. 

The stator 45 has an outer circumferential edge 
45a where the stator 45 Is secured by an adhesive 

20 to a stepped portion 30e which Is formed on an 
inner circumferential face of the cylindrical side 
wall of the upper stationary drum 30. The stator 45 
is provided, on its lower face, with a coil 46 spaced 
at a predetermined distance from the magnet 42 on 

25 the rotor 41 . 

Between the lower stationary drum 10 and the 
intermediate member 20 is disposed a transformer 
unit 50 comprising a transformer 51 for the rotor 41 
and a transformer 52 for the stator 45. The trans- 

30 former 52 is mounted on an upper face of the 
bottom wall 10a. A flexible circuit board 13 for the 
transformer unit 50 is secured on an lower face of 
the bottom wall 10a through a terminal plate 12 by 
a plurality of pins (not shown). On the other hand, 

35 the transformer 51 is attached by an adhesive to a 
lower face of the flanged portion of the sleeve 23 
so as to be spaced at a predetermined distance 
from the transformer 52. The transformer 51 is 
provided, on its upper face, with a terminal plate 27 

40 having an elastic deformable contact 28 through 
which the transformer 51 are electrically connected 
to the magnetic head 21. A lead wire, such as a 
harness, for the motor 40 is derived outside from a 
hole or notch (not shown) formed in the protrudent 

45 portion 30a of the upper stationary drum 30. 

Upon assembly, firstly the back yoke retainer 
47 mounting the back yoke 43 is placed In the 
upper stationary drum 30 which is in an upset state 
with its protrudent side facing downward. Subse- 

60 quently, the outer circumferential edge 45a of the 
stator 45 is attached to the stepped portion 30e of 
the upper stationary drum 30. Thus, an upper unit- 
like structure including the upper stationary drum 
30, the back yoke 43, the back yoke retainer 47 

55 and the stator 45 is preliminarily assembled. Sec- 
ond, the Intermediate member 20 mounting the 
rotor 41 and the magnetic head 21, and then the 
upper stationary drum 30 are in turn mounted on 
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the stationary spindle 1 1 which is fitted to the lower 
stationary drum 10. 

The magnetic head drum 1 according to the 
present invention contributes to damping the vibra- 
tion of the stator 45 caused due to rotation of the 
rotor 41. Accordingly, a noise resulting from the 
vibration of the stator 45 Is considerably restrained 
as indicated in a graph of Fig. 2, in which a noise 
generated by the magnetic head drum of the 
present invention is indicated by line B while that 
generated by a conventional magnetic head drum 
is indicated by line A. Referring to Fig. 2, it is 
noted that, over the range where revolutions per 
minute of the motor 40 changes from 2,700 to 
9,000. the noise in the magnetic head drum of the 
present invention Is maintained lower by approxi- 
mately 5dB than that in the conventional magnetic 
head drum. 

Another preferred embodiment of a magnetic 
head drum according to the present invention will 
be described hereinafter with reference to Fig. 3 in 
which like numerals indicate like parts of the mag- 
netic head drum of the aforementioned first em- 
bodiment, and therefore detailed explanations 
thereof are omitted. Referring to Rg. 3, a magnetic 
head drum V includes a cylindrical intermediate 
Intermediate member 20' having a bottom wall and 
a cylindrical upper stationary drum 30' having a top 
wall. The intermediate member 20' also has a 
cylindrical side wall extending uprightly from an 
outer periphery of the bottom wall so as to be 
substantially flush with a top end face of a magnet 
42 on a rotor 41. The upper stationary drum 30' 
also has a cylindrical side wall extending from an 
outer periphery of the top wall so as to be opposed 
to a top end of the cylindrical side wall of the 
intermediate member 20*. The upper stationary 
drum 30' is formed with a stepped portion 30e to 
which an outer circumferential edge 45a of a stator 
45 is fitted, near a bottom end of the cylindrical 
side wall of the upper stationary drum 30'. A mag- 
netic tape is helically guided while being contacted 
with outer circumferential faces lOd and 20a of a 
lower stationary drum 10 and the intermediate 
member 20*. 

As is similar to the magnetic head drum of the 
first embodiment, a noise generated by vibration of 
the stator 45 used in the magnetic head drum 1' is 
restrained. 

Claims 



said spindle (11), 

an Intermediate member (20, 20') rotatably 
supported on said spindle (11) between said 
lower dmm (10) and said upper drum (30), 
5 a magnetic head (21) mounted on an outer 

periphery of said intermediate member (20, 
20'), and 

a motor for rotating said intermediate 
member (20, 20') around said spindle (11), 

10 said motor having a stator (45) securely moun- 

ted on said upper drum (30), a rotor (41) 
securely mounted on said intermediate mem- 
ber (20. 20'), and a back yoke (43) connected 
with said rotor (41) through a back yoke re- 

75 talner (47) disposed on said rotor (11), said 

stator (45) interposed between said rotor (41) 
and said back yoke (43). 

2. A magnetic head drum as claimed in claim 1, 
20 wherein said magnetic head drum (1) has a 
helical guide path for helically guiding a mag- 
netic tape on an outer circumferential face 
thereof. 

25 3. A magnetic head drum as claimed in claim 1 
or 2, wherein said intermediate member (20') 
is of a cylindrical shape. 

4. A magnetic head drum as claimed in claim 1 
30 or 2, wherein said intermediate member (20) is 

of a disk shape. 

5. A magnetic head drum as claimed in anyone 
of claims 1 to 4, wherein said spindle (11) is 

35 press-fitted into said upper drum (30). 
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1. A magnetic head drum for video data record- 
ing and reading apparatus, comprising: 

a lower drum (10) having a central bore 55 
(10b) into which a spindle (11) is securely 
fitted. 

an upper drum (30) securely mounted on 
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0 A magnetic head drum (1) of a helical-scan type 
for video data recording and reading apparatus com- 
prises upper and lower stationary drums (10, 30) 
securely mounted on a spindle (1 1 ), an intermediate 
member (20. 20') rotatably supported on the spindle 
(11) between the drums (10, 30), and a motor for 
rotating the Intermediate member (20, 20'). The mo- 
tor comprises a rotor (41) secured to the intermedi- 
ate member (20. 20'), a stator (45) secured to the 
upper drum (30), and a back yoke (43) connected 
with the rotor (41) through a back yoke retainer (47) 
such that the stator (45) Is interposed between the 
rotor (41) and the back yoke (43). This arrangement 
of the magnetic head drum contributes to effective 
damping of an electromagnetic noise of the motor 
caused due to vibration of the stator (45) and back 
yoke (43). 
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